Ethanol-induced vascular permeability changes in the jejunal mucosa of the dog.
We have demonstrated previously that ethanol causes alterations in jejunal morphology and fluid secretion, and that these changes are accompanied by an increase in mucosal arteriolar blood flow, shunting of blood through noncapillary microvessels, hyperemia, hemoconcentration, and an enhanced loss of plasma protein into the gut lumen. All the microcirculatory changes are compatible with an ethanol-induced mucosal microvascular stasis. The present study was undertaken to examine whether these changes are accompanied by an enhanced mucosal microvascular permeability. Using a colloidal carbon vascular labeling technique, we demonstrated that 6% wt/vol intraluminal ethanol caused marked accumulation of carbon particles in the walls of the capillaries and microvenules of the villus tips. The effect of 3% ethanol was much less pronounced, and the extent of carbon entrapment did not significantly differ from microvessels in villi perfused with Krebs-Ringer solution without ethanol. Electron microscopy indicated that the carbon was localized between the endothelial cell and the basal lamina of the microvessels. Because the carbon accumulation was always localized at the vicinity of endothelial cell junctions, the escape of carbon particles from the lumen probably occurred through these cell junctions. This could have been the result of a transient retraction of endothelial cells. Electron microscopic examination also demonstrated that the lumina of some capillaries and venules of the villus tip of jejunal segments perfused with 6% ethanol were clogged with carbon particles. This latter finding indicates that there was stasis in these vessels at the time of carbon injection. Similar intraluminal carbon accumulation was never seen in control jejunum or jejunum perfused with 3% ethanol. Thus the results of this study indicate that 6% (wt/vol) ethanol causes microvascular injury and stasis. The findings with 6% ethanol are reminiscent of those described by others in the early phases of acute inflammation, and thus it is possible that the microvascular changes caused by ethanol may be related to the liberation of some of the chemical mediators of the immediate response to acute injury.